: Throe different Instrumental Inseminations were carried out using drones and queens bearing the mutant genes la and s'. Phenotyplc analysis of worker progeny from these crosses as well as analysis of drone progeny produced by one heterozygous queen revealed that the la and s' genes are alleles. Thus the la gene belongs to the snow (a) series, with suggested symbol s".
THE DARK EYE COLOR of insects is due to the accumulation of a brown pigment called insectorubin 3 that is synthesized from tryptofan, as demonstrated by Green 4 -6 and Dustmann 2 , who also determined the main steps in this metabolic chain: tryptofan-formylkinurenine-kinurinine-3 hydroxykinurenine-granular 3 hydroxykinurenine in eye pigment cells-insectorubin (ommochromes xanthommatin and several ommins). Whenever any one of these steps in the synthesis chain is interrupted, with formation and accumulation of pigments other than insectorubin, a new eye color will appear in the insects.
About 40 types of different mutations already have been described for Apis mellifera, including genes that alter eye and abdomen color and type of wings, sex genes, and genes altering the parts making up the sting. By far the greatest number of mutants in Apis mellifera involve eye color. These mutants are easier to detect because under normal conditions the eye of the drone is larger than the worker's and is a dark color. Several investigators have been studying these color mutants, and interesting results already have been obtained. Lee 9 , in a study of dose compensation in the chartreuse-1 (ch 1 genes are more evident in the workers than in the drones, while the opposite seems to be true for ch B and bit. Rothenbuhler et al.
11 described four recessive eye color mutations: ivory (i), cream (cr) and snow (s) (white eyes), and chartreuse [ch) (yellow-greenish eyes) in young bees. These genes are not allelic and segregate independently, although ch is epistatic to the other genes.
Laidlaw et al. 6 , in a study on the chartreuse gene, showed that there is no gene linkage between this gene and the cordov3o (cd) or brick [bk) genes.
Laidlaw et al. 7 demonstrated that there is no gene linkage between bk-s, bk-i, bk-cd, ch-s, and cd-cr. These authors also showed the existence of a 33 percent gene linkage between the pearl and cream (pe-cr) genes.
Laidlaw and Tucker 8 showed that the umber (i u ) gene is allelic and partially dominant to ivory (i).
Woyke 12 , while working in the Genetics Department of the Faculty of Medicine of Ribeirao Preto (USP), found a drone with orange-colored eyes among several black-eyed drones, who were progeny of an African queen (Apis melifera adansonii L.). After controlled crossings by artificial insemination, this character was shown to be a new mutation and was named laranja [la). It also was the first mutation described for the African bee.
In his later work with laranja, Woyke 12 determined that it is not allelic or linked to brick [bk), chartreuse [ch), garnet (g) or umber (i"). Chaud-Netto 1 observed that the la gene segregates independently of the cd (cordovSo), ac (giving the yellow coloration to the male), h (hairless), and cb r (chartreuse-red). Recently, with the purpose of maintaining the existing mutations in the mutant stock of the Department of Genetics of the Faculty of Medicine of Ribeirao Preto, we carried out a controlled crossing by artificial insemination of a queen heterozygous for the laranja [la) gene with snow-tan (s 1 ) males. The worker progeny showed two phenotypes for eye colon some were born with red eyes and others with dark eyes. This observation strongly suggested that the two genes may be alleles, a fact that could be proven with further crossings.
Methods and Results
A comb with bees ready to emerge was taken from the nucleus where the samples for phenotypic analysis were to be collected. It was then placed in a cloth frame (emergence cage) and transferred to an incubator with controlled temperature and relative humidity. As the workers emerged, their eye color was analyzed and recorded.
Two types of workers were obtained in the Fj of the first cross (queen la/+ X drone s 1 ), some with reddish eyes (Ja/s'L and others with dark eyes (+/s'). The proportion was nearly 1:1, as demonstrated by the chi-square test (Table I) .
Although it was presumed that the laranja gene is a new allelic gene of the snow series, we carried out two more crosses for definite proof of this fact. Thus, a queen with reddish, and supposedly heterozygous between the laranja and snow genes (la/s 1 ), was crossed initially with snow-tan (s 1 ) males. Workers with reddish (la/s 1 ) and white (s'/s 1 ) eyes were obtained in equal proportions in Fj, as demonstrated by the chi-square test (Table 1) .
A queen with reddish eyes, heterozygous for the laranja and snow genes [la/s 1 ), was then crossed with laranja males. Although the Fi workers had two distinct genotypes, it was practically impossible to separate the two phenotypes because all workers had red eyes. Analysis of the drone progeny of this queen (la/s 1 ] once more showed that the laranja and snow-gene are indeed alleles, since no black-eye drones emerged, and no color other than snow or laranja was observed, presumably resulting from the interaction of the nonallelic la and s 1 genes (Table I ).
